DNA methylation and breast cancer.
DNA methylation and chromatin structure patterns are tightly linked components of the epigenome, which regulate gene expression programming. Two contradictory changes in DNA methylation patterns are observed in breast cancer; regional hypermethylation of specific genes and global hypomethylation. It is proposed here that independent mechanisms are responsible for these alterations in DNA methylation patterns and that these alterations deregulate two different processes in breast cancer. Regional hypermethylation is brought about by specific regional changes in chromatin structure, whereas global demethylation is caused by a general increase in demethylation activity. Hypermethylation silences growth regulatory genes resulting in uncontrolled growth whereas hypomethylation leads to activation of genes required for metastasis. DNA methylation inhibitors activate silenced tumor suppressor genes resulting in arrest of tumor growth and are now being tested as candidate anticancer drugs. Demethylation inhibitors are proposed here to be potential novel candidate antimetastatic agents, which would bring about methylation and silencing of metastatic genes. Future therapeutic application of either methylation or demethylation inhibitors in cancer therapy would require understanding of the relative role of these processes in the evolution of cancer.